I. Introduction
Like other living being, plants are bound to be victim of diseases, which may also come as an epidemic form creating a heavy toll of lives of plants. We are accustomed to having different kinds of drinks in our daily life. Out of all such kinds of all drinks, tea is one of the most popular drinks of the world, which are produced more than 50 countries around the world. Tea is basically produced from the tea plant. But sometimes these plants are affected by lots of diseases. Generally these diseases are caused by pathogens, a group of micro organs, which weaken the plants, kill the metabolism and block the transportation of food of host plants. The diseases gradually make the plants weak and destroy immune system leading plants to death ultimately.
Actually, the flush shoots of the tea plant are suitable to use as drink. 81.4% of total tea is produced in Asia followed by Africa and Latin America having the production of 15.5% and 2% respectively [2] . In Bangladesh, there are 169 tea estates [3] comprising around 59.609 thousand hectares produce 63.86 million kg [3] of made tea which is 0.11% of entire GDP creating employment for almost 0.30 million people. Comparing to the other tea growing countries, the tea production per hectare in Bangladesh is relatively much low (1,239 kg/ha) [3] if the cultivation is considered. Among other factors, disease is the key one.
Tea plants are forced to grow under monoculture conditions where diseases may attack in a sporadic or epidemic form. While it is in epidemic form, it directly hits our national economy negatively. Although majority of the diseases of tea plants are of fungal origin, more than 400 pathogens [4] are responsible for other disease like 18 algal disease and few epiphytes [5] which attack the foliage, stem and root of tea plants.
In Bangladesh, common tea diseases and their positions are stated in following table:
Microclimate, the climate of a very small or restricted area that differs from the surrounding area, is significantly affected by the architectures of tree plantation since there are Tillah, Flat and Kunchi may be found in the same area. Such topographical varieties directly influence on access of solar rays, moisture, heat and air flow, thus affect plant growth and diseases development [13] .
In fine, in this paper, we have tried to develop the Branch Canker model (can be named as BC model) to derive the disease -free equilibrium and the endemic and the endemic equilibrium .We have done a qualitative analysis of the model. Stability conditions for the disease-free equilibrium and the endemic equilibrium are derived as well as numerically tested the theoretical results in MATLAB.
II. Formulation of the Branch Canker (BC) Model
We need to formulate five classes of plants such as, susceptible class, asymptomatic infected class, symptomatic infected class, quarantine class and recovered class by using SEIR model [14] [15] [16] [17] [18] with a view to studying the compartmental mathematical Branch Canker model. Each group or compartment is shown in 
In the following tables, the variables and parameters used in the model are defined: 
III. Equilibrium Analysis
Equilibrium condition states us that the left hand side (L.H.S) of the system equations of B.C. will be zeros, i.e., dS dt The equilibrium point without infection called disease free equilibrium is given by: S=1, E=0, I=0, Q=0, R=0 Thus we can take the disease free equilibrium as (1,0,0,0,0).
The equilibrium point with infection called endemic equilibrium is given by:
IV. Model Analysis
We need to examine the behavior of the model plant near the equilibrium solutions (the disease free and the endemic) to analyze the stability of each of the two equilibriums of the BC. We will investigate the local stability of the steady state of the disease model by the eigenvalues of the associated Jacobian matrices of the system equations [20, 21] . Therefore, for the system of (1); the Jacobian matrix is:
At the disease free equilibrium i.e. at I=0 the Jacobian matrix would be as follows (considering the total fraction of Susceptible S=1), the Jacobian matrix becomes
Now from equation (3) we have characteristic polynomial, 
i.e. the basic reproductive number,
At endemic of equilibrium, the Jacobian matrix becomes:
The eigenvalues of J * could all be negative, positive, zero or any combinations of the three alternatives on the basis of various combinations of model parameters. Thus the endemic equilibrium can be stable, unstable or saddle with respect to the different values of the various model parameters pooled at a given time [22] [23] [24] .
V. Numerical Simulation and results for BC Model
We are going to discuss the numerical simulation and findings from BC model in this section. We have solved the system for the model by using MATLAB. The baseline variables and used parameters estimated for Bangladesh are shown in the following tables. Although data we used are actually based on approximations. We found that our approximations are actually correct enough to present the model appropriately. When there is no treatment, we consider the treatment parameters as zero i.e. 0   and 0   . 
VII.
Result and discussion from the figure 3
From the figure 4, we observe that when there exist treatments, the curve for the recovery class R(t) start to increase. And it is going on till a certain period of time. Then when the treatments are done, it is starts to decrease again. Also the reduction of the plant in the E(t), I(t) and Q(t) classes becomes quicker when there exist treatments i.e. λ=0.1257 and µ=0.3151. So, we can conclude asserting that treatments can recover the disease easily.
VIII. Conclusion
In this paper we have presented the Branch Canker model. This analysis of such model is based on SEIR model. To the best of our knowledge, for the first time we used SEIR model to investigate the dynamics of tea disease in Sylhet, Bangladesh. We have introduced a compartment that efforts on recovering disease from tea garden. The resulting model has been solved analytically. The equilibria and their stabilities have been also presented. Numerical simulations of the system have been presented to show the variations of the plant in different situations. Data that have been used for the simulations are based on the tea diseases in Sylhet, Bangladesh. We found that our approximations are actually correct enough to represent the BC model appropriately.
